Materials and Methods

General Remarks
All manipulations were performed in a Glove box MB Unilab produced by MBraun or using standard Schlenk techniques [S1] under an inert atmosphere of anhydrous N 2 . Dry, oxygen-free solvents (CH 2 Cl 2 , n-pentane, n-hexane, toluene) were prepared using an Innovative Technologies solvent purification system. Fluorobenzene (C 6 H 5 F) was distilled from CaH 2 and stored over molecular sieves (4 Å) prior to use. Deuterated benzene (C 6 D 6 ) and D 8 -thf were purchased from Sigma-Aldrich, distilled from sodium and stored over molecular sieves (4 Å) for at least two days prior to use. Deuterated dichloromethane (CD 2 Cl 2 ) and bromobenzene (C 6 D 5 Br) were purchased from Sigma-Aldrich, distilled from CaH 2 and stored over molecular sieves (4 Å) for at least two days prior to use. Ph 3 P and t-Bu 3 P were purchased from Sigma-Aldrich and XeF 2 was purchased from Apollo Scientific and all were used without further purification. Reagents such as [Et 3 Si][B(C 6 F 5 ) 4 ]*2(C 7 H 8 ), [S2] 1,3-dimesityl-4,5-dihydroimidazol-3-ium-2-ylidene, [S3] [(p-HC 6 F 4 ) 3 PF][B(C 6 F 5 ) 4 ] [S4] and [Ph 3 PF] [B(C 6 F 5 ) 4 ] [S5] were prepared according to literature known procedures. All glassware was oven-dried at temperatures above 180°C prior to use. NMR spectra were measured on a MHz) at ambient temperature. All 13 C NMR spectra were exclusively recorded with composite pulse decoupling. Assignments of the carbon atoms in the 13 C spectra were performed via indirect deduction from the cross-peaks in 2D correlation experiments (HMBC; HSQC). Chemical shifts were referenced to δ TMS = 0.00 ppm ( 1 H, 13 C) and δ H3PO4(85%) = 0.00 ppm ( 31 P, externally). Chemical shifts (δ) are reported in ppm, multiplicity is reported as follows (s = singlet, d = doublet, t = triplet, quart. = quartet, m = multiplet) and coupling constants (J) are reported in Hz. Assignments of individual resonances were done using 2D techniques (HMBC, HSQC, HH-COSY) when necessary. Yields of products in solution were determined by integration of all resonances observed in the respective NMR spectra if not stated otherwise. High-resolution mass spectra (HRMS) were obtained on a micro mass 70S-250 spectrometer (EI), an ABI/Sciex QStar Mass Spectrometer (DART), or on a JOEL AccuTOF-DART (DART). Elemental analyses (C, H, N) were performed at the University of Toronto employing a Perkin Elmer 2400 Series II CHNS Analyzer.
S4
X-ray Diffraction Studies.
Single crystals were coated with Paratone-N oil, mounted using a glass fibre pin and frozen in the cold nitrogen stream of the goniometer. Data sets were collected on a Siemens Smart System CCD diffractometer which was equipped with a rotation anode using graphitemonochromated MoKα radiation (λ = 0.71073 Å) Data reduction was performed using the Bruker SMART [S6] software package. Data sets were corrected for absorption effects using SADABS routine (empirical multi-scan method). Structure solutions were found with the SHELXS-97 package using the direct method and were refined with SHELXL-97 [S7] against F 2 using first isotropic and anisotropic thermal parameters for all non-hydrogen atoms. (1 mL). The colorless solution was stirred for one hour and subsequently concentrated in vacuo to about the half of its original volume. The addition of n-pentane (10 mL) initiated the formation of a white precipitate. The supernatant was removed and the residue was washed with n-pentane (2 x 2 mL). The residue was dried in vacuo and the product was obtained as a 
Preparation of [(t-Bu 3 P)N 3 (t-Bu 3 P)][B(C 6 F 5 ) 4 ] (4)
Route A: t-Bu 3 P (17 mg, 0.077 mmol, 3 eq.) was added to a solution of 
Preparation of [(Ph 3 P)N 3 (Ph 3 P)][B(C 6 F 5 ) 4 ] (5) [S8]
A solution of [Ph 3 PN 3 PPh 3 ][B(C 6 F 5 ) 4 ] (3) (25 mg, 0.02 mmol, 1.0 eq.) in C 6 D 5 Br (1 mL) was heated to 100 °C for three hours in a J-Young NMR tube. During this time the bright yellow solution turned colorless. 31 P NMR spectroscopy indicated complete conversion of 3 to 5. The addition of n-pentane (1 mL) initiated the formation of a white precipitate. The supernatant was removed and the residue was washed with n-pentane (2 x 1 mL). The residue was dried in
t-Bu t-Bu t-Bu
S10
vacuo and the product was obtained as a colorless, microcrystalline solid. Compound 5 was synthesized previously. [S8] Yield: 23 mg (92%) 
Preparation of [(SIMes)N 3 (SIMes)][B(C 6 F 5 ) 4 ] (6)
Method A: SIMes (28 mg, 0.09 mmol, 2 eq.) was added to a suspension of 
Variable temperature NMR experiments on 3
Solutions of 3 (25 mg, 0.02 mmol, 1.0 eq.) in CD 2 Cl 2 (0.7 mL) and C 6 D 5 Br (0.7 mL) were subjected to variable temperature NMR experiments. The CD 2 Cl 2 sample was exposed to a temperature range from 25 °C to −80 °C while the C 6 D 5 Br sample was exposed to a temperature range from 25 °C to 70 °C. 5  6  7  8  9  10  11  12  13  14  15  16  17  18  19  20  21  22  23  24  25  26  27  28  29  30  31  32  33  34  35  36  37  38 f1 ( 
Computational Details
DFT calculation
DFT calculations were performed using Gaussian 09. Geometry optimization of all the molecules was carried out using the wB97XD/def2-TZV basis sets implemented in the Gaussian 09 software. The optimization of Ph 3 P-N 3 -PPh 3 isomers was used in conjunction with the conductor-like polarizable continuum solvation model (CPCM) implemented in the Gaussian 09 software. Thermal energy corrections were extracted from the results of frequency analysis performed at the same level of theory. Frequency analysis of all calculated molecules contained no imaginary frequency showing that these are energy minima. NBO calculations for (HC 6 F 4 ) 3 P-N 3 were done using NBO implemented in Gaussian 09 software. Ph 3 P N -1.29975600 -0.05813800 1.89552300 N -0.02101100 -0.04222500 1.72414200 N 0.42772600 0.03491000 0.48182500 P 2.16115800 0.04726400 0.31112700 P -2.30116900 -0.03113500 0.36354200 C 3.07060700 -0.05684000 1.89462900 S18 C 3.08842400 -1.27191600 2.57997600 C 3.70182800 1.06962000 2.41471000 C 3.74632500 -1.35435600 3.80003800 H 2.59614500 -2.14438500 2.17197700 C 4.35927700 0.97636400 3.63717300 H 3.68928900 2.00912900 1.88008100 C 4.38196900 -0.23177900 4.32659500 H 3.76451600 -2.29158000 4.33703400 H 4.85348200 1.84551700 4.04638600 H 4.89350000 -0.30014200 5.27617800 C 2.54101400 1.61565100 -0.55317800 C 3.55494200 1.67125600 -1.50592400 C 1.80501900 2.75103500 -0.22059800 C 3.83622300 2.88222000 -2.12892800 H 4.11711000 0.78598100 -1.76991100 C 2.09442600 3.95748000 -0.84672800 H 1.00448600 2.69486300 0.50414200 C 3.10771500 4.02211500 -1.79926300 H 4.61810400 2.93297600 -2.87273100 H 1.52462200 4.84094300 -0.59762700 H 3.32803900 4.96082500 -2.28764300 C 2.60012600 -1.37241200 -0.75563700 C 1.63681700 -1.88693200 -1.62073300 C 3.89203600 -1.89486700 -0.72611200 C 1.97506200 -2.93725500 -2.46555500 H 0.63275700 -1.48630100 -1.62137900 C 4.21982200 -2.94630600 -1.57481400 H 4.63445600 -1.50034600 -0.04543800 C 3.26341200 -3.46448000 -2.44395300 H 1.23068900 -3.34305500 -3.13510600 H 5.21754400 -3.36026000 -1.55424800 H 3.52221700 -4.28166400 -3.10234600 C -2.24184500 1.49517800 -0.67029700 C -3.26540600 2.43400300 -0.54916000 C -1.19708000 1.70203200 -1.57046400 S19 C -3.23667000 3.58563600 -1.32911800 H -4.08174900 2.27717500 0.14097400 C -1.18116000 2.84913900 -2.35286200 H -0.39463800 0.98462600 -1.63823600 C -2.19873700 3.79220200 -2.23190700 H -4.02715400 4.31582300 -1.23212800 H -0.36985600 3.00852300 -3.04870600 H -2.18099300 4.68705000 -2.83798200 C -3.98033900 -0.15265900 1.09047300 C -4.98734000 -0.82452000 0.40072600 C -4.24185600 0.45734000 2.31645400 C -6.26692400 -0.88311600 0.94216900 H -4.78311000 -1.30336200 -0.54732200 C -5.52412100 0.39375700 2.85077300 H -3.45299600 0.96590400 2.85097100 C -6.53467100 -0.27493000 2.16539400 H -7.05015700 -1.40519900 0.41159200 H -5.73103800 0.86332000 3.80170100 H -7.52935300 -0.32448000 2.58557800 C -2.01438500 -1.52592200 -0.66626000 C -1.66292000 -2.70902600 -0.01775300 C -2.16675000 -1.48889400 -2.04938100 C -1.45136900 -3.86050600 -0.76528900 H -1.54271300 -2.73229300 1.05720900 [a] several attempts for the crystallization of 2 resulted in all cases in the formation of single crystals of low quality and all measured datasets (crystallographic details see table) suffered from low completeness (< 92%) and, therefore, were not deposited in the CCDC database. 
